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Universal Service Cost Models

Dear Mr. Caton:

Recently1, the FCC requested comments on the customer location
and outside plant algorithms that should be incorporated into one or more of the
service costing models proposed by several parties for use in determining a cost
benchmark for high-cost fund support to be distributed to non-rural telephone 
companies through the Commission's universal service fund. Many parties
already have responded, but continUing developments at the ongoing Universal
Service Branch cost model workshops require additional comment.

The FCC Should Define Customer Locations by Geo-code

In its Comments on customer location issues,2 WorldCom observed
that identifying customer locations by census block or grid was a significant
improvement over the previous attempts to locate customers by census block
group. Both BCPM and FCC staff developed new census block/grid methods of
locating customers, while Hatfield proposes to identify customer locations by
geo-code. All three methods advance the quality of the customer location
algorithm, but the Hatfield method seems to have the most promise.

1 Further Notice of Proposed Rulemaking, CC Docket Nos. 96-45 and 97-160, Released July 18,
1997,
2 Comments of WorldCom, Inc., CC Docket Nos. 96-45 and 97-160, September 2,1997.
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There are several reasons why geo-coding will produce the best

• Geo-coding accurately identifies the locations of subscribers, and, perhaps as
importantly, effectively defines where there are no potential customers.
Obtuse algorithms, like Hatfield's window panes or BCPM's road-reduced
areas, need not be developed to locate customers or to exclude unpopulated
areas;

• Geo-coded customer locations (residential and business) can be mapped on
the same grid as geo-coded roads and geo-coded wire-center boundaries
(both of which are available) and, thus, will more accurately assign customers
to wire-centers and will allow the models to restrict cable routes to following
roadways. Both improvements address specific concerns of the Rural Utility
Service and should reduce outside plant costs by not routing either feeder or
distribution cable through areas with no demand or no roads;3

• By clustering customers along roadways, geo-coding also effectively draws
serving area boundaries between clusters (that is, not along roads) rather
than through clusters. By using census blocks or grids that define boundaries
based on roadways, the models often place two cables down the same
boundary road - either the model will place a cable to serve each side of the
road, rather than one to serve both sides of the road, or it will create a service
area where customers are located along the roadway defined edges, but will
try to locate equipment in the center of the defined area even when there are
no customers and no roads near the center;

• Finally, and perhaps most significantly, geo-coding households will allow the
models to include unserved households. Currently, each model "closes" to
ILEC provided (or estimated) working line counts by wire-center. This step
will remain necessary, but we should add an "unserved" factor for each wire
center and be sure we've provided plant sufficient to accomplish our
"universal service" objective. Use of geo-coded location information will be
particularly helpful in those southern and western states that have a relatively
large unserved populace spread over large geographic areas.4

The primary complaint about geo-coding is that data does not exist for a
significant portion of households - particularly rural households. While this is a
valid short-term concern, the Commission should not let this temporary problem

3 See the Gunnison, CO, example where BCPM forces cable routes across mountains when
customers actually are located along valley roads between the mountains.
4 Of course, any carrier should receive universal service fund compensation only for those
customers it actually serves - not necessarily the total of all potential customers in a wire center.
This issue has been addressed in previous'WorldCom (or MFS) fflingsand will be addressed
again as the Commission decides how to distribute universal service fund payments.
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sway its decision to adopt a customer location algorithm based on geo-coding.
The Commission now seeks to define costs for non-rural local carriers. Most of
these carriers today receive very little high-cost fund support. So, if the
Commission adopts a cost model that relies on geo-coded information, and if the
closing factors do not provide a reasonable estimate of the actual numbers of
rural subscribers, then the model may understate the number of rural households
served by non-rural carriers. This might result in these carriers receiving less
universal service support than" they would otherwise 'deserve -. but they receive
none today. This might motivate non-rural LECs to collect the data missing from
their service areas. Should the Commission decide to use the same costing
model to determine high-cost fund support for rural LECs, those carriers would
have three years to gather the missing data. Given the availability of hand-held
global positioning satellite (GPS) devices, these carriers have the choice of
gathering the missing data themselves or using any of a number of commercial
services to create the geo-code data.

Other Outside Plant Issues Must Be Addressed

Type of Facility Construction

The Commission also asked a number of questions about outside
plant design algorithms. Although workshops on this subject are continuing, the
parties seem to have disclosed additional useful information that the Commission
should consider as it prepares any interim orders or public notices on this issue.
The Commission asked whether the models should select the type of plant
construction based on terrain and density factors rather than on broad
percentage distribution tables. Many commenters, and now the model
proponents, endorse linking the type of construction to terrain factors. For
example, in swampy, very rocky and high-slope terrains, the preferred placement
likely would be aerial. In very dense urban areas and in the area immediately
surrounding suburban central offices, underground construction would be
preferred. Everywhere else buried construction likely would be preferred. But,
even these broad rules have exceptions. Again using Gunnison as an example,
and assuming the Commission decides to use geo-coded customer location
information rather than the "average lot size" algorithms of previous models,
cables to serve Gunnison subscribers most likely would be buried along the
shoulder of roads even though the census block terrain codes indicate high
slope and very-rocky conditions that otherwise would suggest aerial placement.
At some point, we all must accept that the models are just that - models of
reality that will not yield the most desirable engineering solution in every case.

Drop Lengths

'Concerning drop-' lengths-,' if the Commission ·"uses geo-coded
customer locations and geo-coded road data, and if feeder and distribution
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cables are constrained to follow roadways, then the selected model could
calculate a drop length for every customer. Or, rather than address every
customer location, the model could calculate a length for drops only in areas
below a certain specified population threshold density.

Loop Design

One area of'keen interest'to WorldGom has been the outside plant
loop design standard. There have been several contentious discussions of loop
standards in the cost model workshops, but participants seem to have reached
some common understandings of the technical capabilities without adopting a
standard. We now agree digital services at least to the level of ISDN can be
provisioned over properly designed copper loops up to 18 kilofeet ("kf') long.
The 18 kf limit is based on a central office supervision limit of 1,500 ohms. We
debated whether you also could use a 1,500 ohm copper range beyond a digital
loop carrier system. We finally concluded you can, but there are two remote
OLC plug-ins - one for copper extensions less than 900 ohms and one for
copper extensions from the OLC of 900 to 1,500 ohms. The cost of the second
type of plug-in is about double the cost of the first, but you avoid the cost of
multiple OLC base cabinets - with an 1,500 ohm range one OLC base could
serve an area that would require four OLC base cabinets if each had a 900 ohm
range. Of course, these are maximum distances; we would expect many
suburban OLCs would be placed in areas where the OLC capacity would be
exhausted serving customers at much shorter distances than the maximum, with
many (if not most) requiring no long-loop plug-ins. And, as discussed below, we
urge the Commission to consider wireless technology in primarily rural areas
where the population is so sparse that OLCs cannot be deployed economically.

A loop provisioned over 18 kf of copper is also known as an 8 dB
loop. Some parties observe that PBX trunks and Centrex loops must be
designed to a 4.5 to 5.5 dB standard (typically, a 5 dB loop). WorldCom believes
the standard industry practice is to install an amplifier either in the central office
or at the customer's premises to achieve the required gain only as needed on
loops that exceed the desired loss characteristic. The outside plant design is not
changed.

WorldCom also has been concerned that, if the Commission does
not choose a loop standard, the competing models would not produce
comparable results. Two standards are typically used: CSA and RRO. CSA
provides a loop quality that is excessive for voice service and that would allow
the incumbents to enter new markets, like video dial-tone, using facilities that are
subsidized by the universal service fund. On the other hand, RRO provides a
loop optimized for voice and yet, with additional electronics, capable of
supporting ISDN -and even- xOSL·services -at digital speeds up to 1.54 mbps. We
think this standard will more than satisfy the legislative mandate to make
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advanced services available while at the same time subsidizing just the quality of
loop needed to support those services the Commission already has defined as
necessary for universal service. WorldCom does not object to incumbents
designing and operating their local loop plant to the CSA standard, we simply
feel the universal service high~cost fund should not subsidize that design.

Although we have not finished the workshop discussions,
WorldCom continues to support a- loop' design' based on 18 kf copper loops
extending from either the serving wire center or sUbtending OLC locations. We
believe this design can easily be employed in any of the models now being
considered -- BCPM, Hatfield or Staff. We would recommend 26 gauge copper
or fiber in all feeder routes and 24 gauge cooper in all distribution plant. 24
gauge copper distribution will raise loop costs slightly, but it will eliminate any
need for a model to determine whether to use 24 or 26 gauge in distribution. It
also will provide better performance at the 18 kf maximum length. In fact, that
maximum length often could be extended if loops are provisioned with only 24
gauge copper in distribution plant, but WorldCom respectfully suggests the
Commission allow some slight extra transmission capability in its model. In no
case does WorldCom support a loop design that utilizes load coils.

Fiber-Copper Cross-over

The Commission also asks what cross-over point should be used to
determine whether to use fiber or copper in the feeder portion of the loop. Both
BCPM and Hatfield specify a cross-over based on feeder length. WorldCom
believes the proper cross-over will be based on the specific and dynamic loop
design in each wire center. The simplest algorithm would be to serve any
subscriber within 18 kf route distance of the wire-center on all copper loops 
there would be no fiber deployed in loops serving these customers. The cross
over between 26 gauge feeder and 24 gauge distribution can be determined as
the models now determine where to locate feeder/distribution interfaces,
recognizing that about a quarter of these copper only loops will have no
distribution plant - the feeder cable will terminate directly on a cross-connect
panel at the customer's location. Moving beyond the 18 kf mark, customers
would be served via OLC. OLC base unit locations would be defined as a OLC is
filled. The location of the OLC base should be determined based on the
minimized sum of distribution distances of all customers served from that OLC
with the length of the fiber feeder being irrelevant to the decision where to locate
the OLC base unit. In this construct, some customers would be served from
OLCs that are further from the wire-center than the customer's premises.

An alternative design process would start with the most remote
customer to be served from any wire-center and would work toward the wire
centerrather··than from the <'wire center. If the Commission· deck:les to model
"landline" only technologies, this might be a more efficient design approach.
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Below, WorldCom encourages the Commission to consider fixed wireless
alternatives for sparsely populated areas and, therefore, suggests the
Commission keep its "inside-out" design algorithm.

Wireless Technology

Concerning wireless solutions, there is very little domestic
experience with wireless applications for basic' service. The Commission long
has sponsored a spectrum allocation for basic exchange telephone radio service
(BETRS), but the technology is expensive and used rather infrequently. More
recently, the Commission has allocated spectrum for, and industry has made
significant progress in, the design of radio products for both mobile and fixed
wireless applications. In this country, fixed wireless applications have developed
slowly (if at all) because the incumbent LECs already have provided landline
basic services. If we look at current experiences in eastern and central Europe
and in the Far East, we see fixed wireless installations in place providing basic
telephone service. In fact, both Lucent and Nortel offer products in foreign
markets that could be used easily in domestic applications. There seem to be
two primary reasons that these technologies are not yet used here by
competitors - first, there are other business opportunities offering greater
rewards (for example, even after 13 years, look at the price of cellular service
versus its cost); and, second, incumbents have not repriced local services based
on cost, so rural service is heavily subsidized with the universal service and
other subsidy benefits available only to the incumbents. If the Commission is
successful in finding a method to manage "portable" universal service high-cost
support, competitors likely will find these rural markets more attractive. In any
event, the Commission should include this technology in its universal service
cost model.

The potential benefit of a fixed wireless solution (particularly for
rural areas) became obvious in an early September workshop where BCPM
proponents displayed how, in certain rural wire centers, their model would place
multiple OLC base units each serving only a few (in some cases, only one or
two) customers. Obviously, the cost to serve these individuals was very high.
While this BCPM solution would be somewhat ameliorated if the Commission
were to adopt the 18 kf cooper loop solution recommended above rather than
the 12 kf design of the BCPM model, a fixed wireless solution could reach
customers over a radius of up to 130 kf. The Commission already has
scheduled one public presentation of a Nortel fixed wireless product.s Other

5 In its Comments filed in this proceeding, Nortel has offered a broad description of its fixed
wireless product inclUding very generic costing information. Even this preliminary cost information
suggests the investment to serve customers via fixed wireless technologies might range from
$500 to $2,000 per customer and "is unlikely to exceed $5,000 per line connected (except in
VERY low density isolated situations)." This maximum is half the value as'Sumed by BCPM.
Comments of Northern Telecom, Inc., CC Docket Nos. 96-45 and 97-160, September 24,1997.
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vendors also offer wireless solutions. For example, Lucent offers a "Multiple
Access Radio" product in some markets. This technology uses point-to-point
radio to connect a remote unit to a wire-center. Service is extended from the
remote unit to the subscriber using landline loops. And, of course, the
Commission may continue removing restrictions from its current spectrum
allocations to allow operators to offer fixed as well as mobile applications using
cellular and PCS spectrum. In any event, WorldCom strongly recommends that
the Commission include at least one fixed wkeless alternative in its universal
service cost model.

Summary

WorldCom urges the Commission to: (1) base its customer location
algorithm on geo-coded customer locations overlaid on geo-coded road and wire
center boundary maps; (2) include unserved households in its model demand
function; (3) base the landline loop construction method, in part, on terrain
variables; (4) adopt a loop standard based on a 1,500 ohm central office
resistance design limit; (5) require use of 26 gauge copper in copper feeder
cables; (6) require use of 24 gauge copper in distribution cables; (7) require use
of both standard and long-loop OLC plug-ins; (8) use no fiber on loops shorter
than 18 kf; (9) base OLC placement on the minimized sum of distances from the
OLC to customers served by that OLC; and, (10) include a fixed wireless
technology option in the model.

WorldCom will continue working with the Commission and others in
the industry to develop a credible forward-looking cost model to use to determine
an appropriate level of universal service support for high-cost areas.

Thank you,

David N. Porter
Vice President - Government Affairs

cc: CC Docket Nos. 96-45 and 97-160 Service List
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